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*WBK*^B^itx^7 i A'k«*Ui»x^f-/Pt 0. 1 
#mOh7ft«%OTw:Sttx-T/P£&A. 
#0.5 PPmJa±50pp«iWT*'OjiMtK#A<H F b IX 2w 
■Ohl00p(«jaiTTA4 £ fc fcflttfc-f MfcKWMlZ 

PF 6 siA.iBF4 **tr£ t tmxm i tneno 
#*wiwz<x*it. 

[MSB 3 3 K#Rx-f Art 1 . TEHR* ( 1 ) T 

uti ] 

R' 



• S+RK R 2 ltZtl?h.m-X'h-oXhm%-oTi>J: 
[IH#J»5] RTOS+a^*»x*f7l^>jMr* 

&tfwwm%w±<m®%viTX'bbz t zmit-ti 

mPH 1 - 4 ?H ^tlfr 1 JHfcKttO#*«IWZ<fc« 

io m. 

4* { 71«c«%iiLh85*a%JaT. WRx—rAtf)*** 
#0. 3#mJilb 5fM»«JjlTT* l» £ t Sr^Stt f t 
M$3 1 -4 c^fftA* 1 *fcK«0*|!*«WtZ<K* 

(2) T*S#l*£fc^1«ii:-r6llWUJfl~6W^ 

tup 1 Me»<9#*mfl?icz&mflL 

20 



R' 



M' W pM« ,M5 r 

(St. Mi . M2 {ifflS^rOSi, Ge, Sn, P 
b, P. B. Al, Sb*^S{filS^<tt-a. 
M* L i , Na, K. Rb. Cs, M g , Ca, S 

r. b afr^mim&'js-tcK ti>-m. m* ao, s. 

Tea>fe»tf*l4*l«Sr< fct>-8. p . q 0 . 0 
0 1 — 10, r til. 0 0~5 0<OR^£g|-f. ) 30 

cooo n 

[0002] 

[fi!*tf>&tfj] y^^A-fsJ-yzjWKftff^Mc 

flflHtz&witoaaj*?- -r ^;t«jettWMc«»«<o 

ma { *£<MPtl>c:t#»4>fiTfc9, ft 40 

BB¥8 - 6 4 2 4 0 tt&MGBBa&RKIS 
x^r;Wi:0«^Kxxr^i:x-r;^'o^l.?I^ 

[00 0 3] Sfc. &il¥8-l 3 00 3 6*|&$8T 
[0004] £*i<5>«)SBS{i^iSKoiSSJWIHi^- 



-«t« (2) 

[0005] 

^;P3gas«ftnfe?McZiWKfiJ&f|«-r4£ 
[0006] 

*at^«»^»^ ±Ei»ai^ij«fc eg t v ^m<o 

[0007] :$&9a||Htt. yf^ASrTOBWfclRIK 

t»^r . imfcWMnvmttfcmxAT^bmttim 

xzr/Ub 0. l(*ffi%W±7 »S%OT«S«x-f;l' 
****«0.5 PPmW±50ppmJaT*OjS!giB5^^ 
H F b IX 2ppoJ^Lhl00ppmjyTT-J)l. Z b tmib-f 

[0008] 

[0009] ( 1 ) 'J f-*A£TOWfc(8HHfcffl?ne8r 
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****<0.5 PPi«W±50ppmOT*»Oia38i^ji<HF 
i: Lf 2ppmJiLhl00ppinJilTT'$>S £ fc &WSkb"t&# 

[0010] ( 2 ) ^*Cffff<^^-« 'J^Ail 
*n.iPFsWLiBF4 t 1 £fa$<7> 

[0011] ( 3 ) B&Hfcc-f TiBHRsS 
( 1 ) T*Sft4£fc£ttBfc*48lXJi2KiaJto 
**«J!WZJJc«a6. 
[00 12] 
[ft 2] 




(#K Mi , M2 {JfflUftOSi, Ge, Sn, P 
b. P. B. Al. Sb*^iM{fni»^<tt-a. 
M 4 (SLi, Na, K, Rb, Cs, Mg, Ca, S 
r. Ba*»4,Sttr*l*d«Sr<fcfcHi. M<5 JiO, S, 
Te*»fc»f;h.*£l«fir<fci-a, p . q li^o . 0 
0 1-10, r ttl. OO-SO******. ) 

[ o o 1 8 ] wt\ xmn-xtimtzx 6**z& 
[0019] *mi^Aciy^£m^&##wiR6i 

M±7im%aTc0ffitt^-TiU$:isfr^ 5 
PPmiy±50ppmJ^T^-Pje«^*iHF fc Lt 2ppmJiLhl 
OOppmWTT$>l.i i: Sr^fSi I/O**. Wffiftjggtg) 

0.1{*a%Jil±7f*m%iyT^^x-r;P^^, * 
#*W>.5 PpmUU:50ppiiililT*oM®?^HFi; LT 
2 PPidSLJilOOppdaTtcMlW* ZbtmU vtfvf ?)V 

[0020] ^Bjt-fflv^ ztcoTZ mwmxz 

r)Vb LT(i, ffl^tfxf-u- K rotv 
K 1,2 -T^ytf-Ttf^-K 2,3- 
7"?- K 1.2-^yr^-^^-h. 31 
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4 

*5W»R>, R*tt*iv?itH— CftoTta^^TiJ: 
[0013] ( 4 ) BWRx-r/l^)R> , R*#** 

[0014] ( 5 ) ISmiifS*i7)f§«KKx^T^^ 

1 « m i ~ 4 *>v v$*h.a> i «ciaa^Mc«iwzant 

10 jfi. 

[0015] ( 6 ) K«^+aaHftH»x*-r>l*>£ 

S*#l 5 «sm%J^_h 2 6fWf%kTF. M«kKxxt 
^«7)^-«* 1 71«:m%W±85#:ffl%WT, iSttx-fVU 

[0016] ( 7 ) KBffitm<%J«Sr< - 
«* (2) X'7n%tl&Zi:S:mLt?mi~~6<?>^'? 

20 [0017] 

HBW(2) 

*2. 3-^yr>-^-^- h 5ftf5 £ h . £ 

ftfc<o+?x*v:ofr->K*-hj&«Rfc:#4 U\ 
[0021 ] ttKftKx^U: LT(±, K3KR**3— 
8T*ft««<0ft»x^^tfflv^£t*<"C#4. £ 

-K y/nb^-^-f, ^f-^xf-yl^-tf* 

[ 0 0 2 2 ] #fgHJ! fctjivcffl^* £ <7)Z'% 4»Rx 
;l/xh5b Ha7 5>". u-y^y^y, 1.3-x^- 

imti&wri z b *»'t§ x>omi< m. 3- ^* 

**V5>\ 1.3-x^Hfy, lM-s/'^-^j/ftOf; 
^4>^!^*. &t>#t L<li. <Xcr>-mt ( 1 ) T* 

40 siifti^-^^y^yav-e^BHUtwrft*. 

[0023] 
[-ft3] 




50 [00 24 3 5*+R«, R 2 (i^-etl|iI-T-J>o-rtP 
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toX i> J: < , **K^4fcllK3KR8JaT«ryu+;u 

^-1.3-y^y5y. 2.2-^^-1,3-^'^ 
V7^> A-tfrV- hl-iSf^Vyy^ 2-X?-/L— 
l^-s/'^y^V. 4-xf-;P-l,3-yj}-dfy5>. 2 
f-/L—4 -xf-/l>- 1. 3- UWS 

[0025] *^BJO^*l:»M-C"C0#^<?)?i^Jt$ 
fct HttMKxxr^5~3 0^S%. »R««xx 
T/W)*6 0-9 0ftm%» WRx— rMfiO. l-7#: 

^frt*l 0~2 8ft«%, gWMx*r;l,#6 7~ 
8 8 Wm% . r^*< 0.2-6 flc8t3W«I£ifc 

6fHRX. ««K»xx-f/P*»7 1~8 5««X, Wsk 
X.-TW 0.3-5 fr«%OJi£T£> & . 

coo26] *imm#mmttzit. mz r -r+u 

x?>\ Wf^*4fyK, *;PA7$h\ 
;WvUA7$l-\ T-feh-MJJk -ho^^y, xf- 
y^y^^^A. y>KMJx>if7k MMh^x 
XW>7^, 3-*?vl'-2-:*^lJ-y*'J5<'V>\ 
xf-^x-r/k 1. 3-roy?y^-;i/ h y?$<?>#7v h 

[0027] *9fi^McC«Wicffiffl-C$ 

LT(i, ffl;i(£. L i C I 04, L i BF 4 , Li P 
Fs. LiCF3S0 3 . LiCFaCOi, LiAsFe. 
LiSbFe. LiBioClio.fi«|||ftK*;^y» 
'J^A. LiAlCh , LiCl. LiBr, Li 
I - ^notf^'J^A, E37i-;l/*'7S!';^-'7A 
=5r£'<0L iffl^Wiifc^aj*, Clfi&OHlifcli 
rM3±i&&LX&m-t& Z k HfiTP h . &A>T* i L 
i BFiifcJiLiPFeOteffljWffSUi. gtttLi 
B F 4 1 L i P F««rffl*£;fo-£TJB^4 <04fi U\ 
[0028] SRHScoaWtt. ^KRg^Siv^W. « 
*» 1 U -y M/3fc 9 0 . 2-3t;^»^ U>. .1*1 

tfX'%%. 

[0029] *»W<0«IHl36«ftcrf 6*»ffl4TS' 6 
U\ £*ft#5 OppiiiJMT^S?^ 
4 0ppmWT#ct9#2L<, 3 OppiJilT*^* 
M 1 M* P M< ,M« r 
*K M' , M* tifflg&OSi. Ge. Sn, Pb. 

0, #£L<fiS i „ Ge. Sn. P. B. A 1 X'h 
0. ftfcJ5F4L<iiSi. Sn. P. B. AlX'hl, 
M« iiLi, Na, K. Rb. Cs. Mg, Ca, S 
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*#2U\ yktt&nTmiiifo^fimtl^tfQ.S ppm 

« . mm * a t & cjh ^ s ws? 
<?>wmmz. »jjs*v-f^4ox;jaT, j;o#^l< 

(4v^-7-^5 0icJilTfciS«-rS£7)^«tv\ fHKLfc* 
10 -t&£i:*<-e#s. . 

[0030] *%Wcr>imM)-li 1 0 OppiOTjMJ* 
L<. 8 0ppmJMTAUOif* L<, 6 0ppnJjlT*«1*C 

tana* hmzmmx'hi. *muztswimm 

20 0. l«^NaOH7j<?M^ffl^T4'Sl^LTS!l^-r 

[0031] ot, *»fi<^Mc«iHt:a«fi&^i 

mz-ttszktfX'Zi. 
) [0032] *wnx-m\, * hut nmtms. . m?M^ 

a*i$C± fc LT^ h h b®T* « z k 4 L V \ 

W3±tL.TIffiJtfcttCuKo|Rtfflv^XMl|lI*fffi 

T'2i9fflT'2 0" *^4 0° icH*^^-f§ /o- K^- 

^. if* L < (±C u K ailSrffll,^ XHB^t-2 fflT' 
4 0° JiLh7 0" ttTlZ%t>tiZ,&g> B &0)mi&c7)ftm 
tSI^SME* 1 . 2dm.'20° «±4 0' > WTfcfifefi 
& 7o- H ^-ScSL^cOTH^CcoHIW «Sfeft0!) 5 0 0 fgJilT 
T**i4:*«ff4L<. $A>tcif4 L<iii OOfgOT 
X'h *} , K fcff* L < tt 5 mXFX'h 9 . ft t «t I < 
tt IS*tt«OI3*f«**8*V^f:T**. 

[0033] «8WCfflv^*i.*fiffiffHJiTEHH* 

(2) -C*$ixSC:i:*i»4H,\ 

(2) 

* r , B ai>»J%< k t-ST'J) 0 . »* L< 
ttK. Cs, Mg, Cat, Wtjff4L<(4Cs. Mg 
M6 (iO. S. Te*»^atffl4^4<fct>- 

T*l> . p , q 0 . 0 0 1 - 1 OX'fo 9 . jff* L 
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<I40. 0 1-5T*9. »fc#*L<liO. 0 1-2 
Tfti. rttl. O0-50-C*0. ff*L<ttl . 0 
**fcrJSF4L<ttl. 0 2-6"C**. 

mi . nffiRit#i£m&zti&zka%<* mm 

o . 0 0 1-1 O^SSeoKffltfc^TaKWtSCfl:* 

SnM 3 P M 5 <,M 7 r 
jS*. {iSi . Ge . Pb . P. B. A 1 *»4>jHtf 
*i4^4r<fct-»Tft l 9. #*L<fiSi . Ge . 
P. B. A1T*£>9. «*t#4L<ttSi . P. B. A 

M 5 JiL i , Na. K, Rb, Cs, Mg, 
Ca, Sr, Ba3&»4>aif#l4^<tt>HrC*0. 
#£L<teCs. MgT\ «fCtf*L<l4MgT**. 
M? (40. S*»featffi6^<fct,-a7ftij H Jfi 
L<tiOT*3>. p . q te#*0. 0 0 1-1 0T'$> 
0.*iL<(40. 01-5T*£>r>, S^fc»4L<tt 
0. 0 1-1. »Kff*L<ttO. 7-1. 

5T**.rlil. 00-50TM. #*L<lil. 
00-26"CS>9, WtC»*L<»41 - 02-6T& 
4. 

[0036] *»W^a^»^frJaT(Ciirf * 
ftWiZtlbtmmZtLlltnWt*^, SnAlo.4 
Bo. 5 Po.5 Ko.i 03.65. SnAlo.4 Bo. 5 Po.5 
Nao.2 O3.7 . SnAlo.4 Bo. 3 Po,5 Rbo.2 0 

3.4 . SnAlo.4 Bo, 5 Po.5 CS 0.4 03.65. Sn 

Alo.4 Bo. 5 Po.s Ko. i Geo. 0503.85 . SnAl 
0.4 Bo. 5 Po.5 Ko. i Mgo.i Geo.02O3.33. Sn 
AI0.4 Bo. 4 P0.4 O3.2 . SnAlo.3 Bo. 5 P 
0.2 O2.7 . SnAlo.3 Bo. 5 P0.2 O2.7 . SnA 
I0.4 Bo. 5 P0.3 Bao.osMgo.08O3. 26. SnAl 
0.4 Bo. 4 P0.4 Bao.08O3.28. SnAlo.4 Bo. 5 
Po.5 O3.6 . SnAlo.4 Bo. 5 P0.5 Mgo.i O 

3.7 . 

[0037] SnAlo.5 Bo. 4 P0.5 Mgo.i Fo. 2 
O3.65. SnBo.5 P0.5 Lio.i Mgo.i F0.2 O 
3.05. SnBo.5 P0.5 Ko. 1 Mgo.i F0.2 O3.05. 
SnBo.5 P0.5 Ko. osMgo. 05 Fo. 1 O3.03. SnB 
0.5 P0.5 Ko.osMgo.i F0.2 O3.03. SnAlo.4 
Bo. 5 Po,5 Cso.i Mgo.i F0.2 O3.65, SnB 
0.5 P0.5 C so. osMgo. 05 Fo. 1 O3.03. SnBo.5 
P0.5 Mgo.i Fo. 1 O3.05. SnBo.5 Po.5 Mg 
0.1 F0.2 O3 . SnBo.5 P0.5 Mgo.i Fo.oeO 
3.07. SnBo.5 Po.s Mgo.i F0.14O3.03. SnP 
Bao. 08O3.58. SnPKo.i O3.55. SnPKo.obM 
go.os03.58. SnPCso.i O3.55. 

[0038] SnPBao.oeFo. 08O3.64. SnPK 
0.1 Mgo.i F0.2 O3.55. SnPKo.05Mgo.05F 
0.1 O3.53. SnPCso.i Mgo.i F0.2 O3.55. S 
nPCso.05Mgo.05Fo.! 03,53. Sm.i A 1 0. 4 X 
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**l£JBtM« cofi<-JR3U2) 
icfcivt. r com) titttWfcSEft't*. 
[0034] ±EtWf fcft^ftO+Tt . 
^TttM> ifiSnVbhnfem* L< . HRsJ; ( 3 ) 

[0035] 

Hft* (3) 

^Bo.2 P0.6 Bao.O8Fo.osO3.54. Sm.i AI0.4 
10 Bo. 2 P0.6 Lio.i Ko. 1 Bao.i F0.1 O3.65. S 
ni.i AI0.4 Bo, 4 P0.4 Bao.O8O3.34. Sni.t 
AI0.4 PC S0.05O4. 23. Sm.i Alo.4 PK0.05 
O4.23. Sni.4 AI0.5 Bo. 3 P0.4 Cso.2 O 
3,5 . Sni.2 AI0.4 Bo, 2 P0.6 Bao.08O3.68. 
Sm,2 AI0.4 Bo. 2 P0.6 B ao. osFo, O8O3.64. 
Sni.2 AI0.4 Bo. 2 P0.6 Mgo.o4Ba 
0.04O3.68. Sni,2 AI0.4 Bo. 3 Po.s Bao.080 

3.58. 

[0039] Sni.3 AI0.3 B0.3 Po.4 Nao.2 0 
20 3.3 . Sni.3 A 1 0, 2 Bo. 4 P0.4 Cao.2 O3.4 . 
Sni.3 AI0.4 Bo. 4 P0.4 Bao. 2 O3.6 . Sn 
1.4 AI0.4 PK0.2 04.6 . Sni.4 AI0.2 Ba 
0.! PK0.2 O4.4P. Sm.4 A I 0. 2 Rao. 2 PK 
0.2 O4.6 . Sni.4 AI0.4 Bao. 2 PK0.2 Ba 

0.1 Fo.2 04.9 . Sni.4 Al0.4 PKo.3 04.65. 

Sni.5 Alo.2 PK0.2 O4.4 . Sni.s A 1 0.4 P 
Ko. 1 O4.65. Sni.5 AI0.4 PC so. 05O4. 63. S 
ni.5 AI0.4 PCso.osMgo.i F0.2 O4.63. Sn 
Sio.5 Alo.i Bo. 2 P0.1 Cao.4 O3.1 . SnS 
30 io.4 AI0.2 Bo. 4 O2.7 . SnSio.5 AI0.2 B 
0.1 P0.1 Mgo.i O2.8 . 

[0040] SnSio.6 AI0.2 Bo. 2 O2.8 . Sn 
Sio.5 AI0.3 Bo. 4 P0.2 O3.55. SnSio.5 A 
I0.3 Bo. 4 P0.5 O4.30, SnSio.6 A 1 0. 1 B 
0.1 P0.3 O3.25. SnSio.6 Alo.i Bo. 1 P0.1 
Bao. 2 02,95. SnSio.6 Alo.i Bo. 1 P0.1 C 
ao.2 O2.95. SnSio.6 A 1 0. 4 Bo. 2 Mgo.i O 
3.2 . SnSio.e Alo.i Bo. 3 Po. 1 O3.05.-Sn 
Sio.e AI0.2 Mgo.2 O2.7 . SnSio.e Al 
40 0.2 Cao.2 O2.7 , SnSio.s AI0.2 Po. 2 O 
3 , SnSio.e Bo. 2 P0.2 O3 . SnSio.e Al 
0.2 O2.9 . SnSio.e AI0.3 Bo. 2 P0.2 
O3.85. SnSio.8 Bo. 2 O2.9 . 
[004 1 ] SnS io. 8 Bao. 2 O2.8 . SnS i 
0.8 Mgo.2 O2.8 . SnSio.8 Cao.2 O2.8 . S 
nSio.8 P0.2 O3. 1 . Sno.9 Mno.3 Bo. 4 P 
0.4 Cao.i Rbo.i O2.95. Sno.9 Feo.3 Bo. 4 
P0.4 Cao.i Rbo.i O2.95. Sno.8 Pbo.2 Ca 
0.1 P0.9 O3.35. Sno.3 Geo. 7 Bao.i P0.9 O 
50 3.35. Sno.9 Mno.i Mgo.i Po. 9 O3.35. Sn 
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0.2 Mno.s Mgo.i Po.9 O3.35. Sno.7 Pbo.3 O&WtfjRiL^. 

Cao.i Po.9 O3.35. Sno.2 Geo.s Bao.i P [ 0 0 4 6 ] ^BJJfciift&H&sS ( 2 ) . ( 3 ) X'tH 

°- 9 ° 3 - 35 2timitmz±fot?&mi!rmm0y&tiLm\im 

±IS«lS3*iTftfc*ifcfc£fctf5fl^tt, MZXmt [0047] «itf«i«ffi(cov^BiW(cKBH-r4 b M 

LT^Bt^7"7Xv ( I C P ) «3K4»6»*fi6, fgJffi > M* fl:^«fcM« ( M» . M« tefflU 

StUT. ^ma<0»*W«JUi*>^»ffl , CS4. &>5Si. Ge, Sn, Pb, P. B. Al . Sb M 

ioo4 3) ^mnnmtn^mmx&it. * « iiMg, ca, sr, Ba) *«au mWl^ 

<0«A*<0*fffl*«S[(Cififit*4rCJ:l^, mm. lt*\,\ Snfc£ttfcLTttfci;ltfSnO SnO 
A^«3fc9 5 0~7 0 0*/^*«#*U^ ft 10 2 . Sm 0 3 . Sn 3 O, . Sm 0,3 • H 2 O. S 

t. ioo~6o o*wm* u*. *s>»aaui# n 8 o. 5 , *iwt»-«. **^*i«fc*z». 

A*fcttLW>Hi3F*U>. «AJl^)»A*aii, It. *K«-ft. *;H*»» 

wc»A-r**ffi*«j!F * iw iumxmi. mzmt i o o a 8 3 s i i/nifct *.trs i o 2 . s 

*>B£. W&hh^t. mta* iO. fh^^f^?^ rh^x*-/!^?;/*^ 

[0044] *JMBfc*jivcii, tlh^U^&HK *. 

iU2). ( 3 ) X'^KMt^ii.t LTJUBTO [ 0 04 9 3 Ge-ffc^ftt l/Cttfci itf G e 0 2 G 

t LTffl^Si t tJ: 0 . J:"3a*tlM?/H«rtt*« eO. ^v^A-f ^v-^A-f 

1^fl^#*WJWZ<K*f|&£«. « C tfX't h . £ fc ■& . 

*fW!fc*JVvc. 8fc«Xfc*l**f»4C ft<0 [ 0 0 5 0 3 P Mfc^fcfc LTIifct *{£P b 0 2 . P 

ttSn***Ll.oSn^Hift*»2«T»tt^*fl:^fl| bO. Pb 2 O3 . Pbs 0 4 . fflgft. KRtt. «HR 

and Chemistry of Glasses Vol.8 No.4 (1967)^1 6 5 30 [005 1 ] P-fi^ttt LT«£fc l&EMit'J >, * 

mzimnumxftm-t&zttfX'Zi. tt:. sno *->mc.oy. m^vjy. =8fcy>. E.mtvy. 

^ISn (OfficOSn)iiSn (CH 3 >4 (C^LT7 tfX"$Z>. 

0 0 0 p p mfta tfi«Mc{sat*(ce-^*<tBi8itio [ o o 5 2 3 B-fti^t ixutz t 

IZttl. SnO (=2<f) -CttlOOpprnfta, Sn JR. ZJS^*^. EJMfc***. iRft*^*. JJ^ 

O2 (=4«) Ttt-6 00ppmftjfifcffl«"t*. i », h U J<f-/K liaUhUxf-;k Ja^KS'; 

«T**SnO«Rfc*S<«sfieti*>-C\ 119 Sn- •>3Wt**H'*ii:*«'CS6. 

NMRSJ^T'^a64,n^e-^{4ST'«i!cc7)^^tg 40 [0053 3 A 1 ft^ftfc LTI±^t *.J*iHb7^$- 

[0045] WJW«S»«t#S-ft^i^#^-ti-S ^A, 7^->>Ah'J-iso-rn^i/K. ffir 

ifc*»TS4. Witf, (Sc. Ti . V. C /M/imi'S^A. t^LT^S-^A. *^bT^S 

r. Mn, Fe, Co. Ni. Cu. Zn. Y. Zr. y WtT/l-S^A. 'JylT^S-W. ?L 

Nb. Mo. Tc. Ru. Rh. Pd. Ag. Cd. y »7;US-^. {5^^7/1/$^^^. K^7;U$r.^ 

>?SJV&&m, Hf, Ta. W. Re. Os. I A. BMr^S-^ ^^-f^^S^^A^^W h 

r. pt. au. Hg> ^mk\ imm (f. c 

1 ) fc*«^S6. ifc^ffiitt^ftjf 4 [0 0 54 3 Sb-fb^t LTUfct tlfHBMfcZTy 

Sb. In, Nb<Ofl:-&1!j) OK f-t>, h l J7i-^7>-f-^y|f$r^fl>C:i:A i T# 
-A>hS:^t'tJ:v\ ^jD-r&^ftO*{iO-2 50 
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[0055] Mg, Ca, Sr. B a-ft^fc LTte, 
#«*>»fc*, *iMb». IKIMS. 'J VIMS. KigJg. 

raw. r;us -vMitmmzmih z t i . 

[00 563 JftSftftJ: LTii. JKUtKfc LT#?&I 
gfeft 4 'CJilh 2 0 0 0 'CaTX'h &Zbi)WtK. 
S *=ff 4 L < tt 6 °CtLh 2 0 0 0 WF?* 4 . ttfc: 
*F* L < tt 1 0 'CJiLh 2 0 0 0 'OilTX'Si 0 . *>-?M 
iSJKi: LTJ42 5 O'Ci-XL 1 5 0 0*CJaTC*4£ fc# 

#4 l < . $ uzm l< u 3 5 omt 1 5 0 O'CW 

TT'&9. 1ffc04L<fi5OOmtl 5 0 0WF 
T*£> 0 . **ofl&ftl«B4: IT (4 0 . 0 1 «ffl,J2LL 1 0 0 

mmrvbiztmiK. 8&tc#4L<tto. 

5B»lb7 OlflHWF?* 0 . »t»4 L<<4 1 ttffl 
J^±2 0B#HWTT'£>9 . *»oRffla«fc LTIitt#2 
•CJiLh 1 O' iCHTf** Z b mt L < . § 6fc#4 
L<(i4^JM±l 0^ 'COT-CAD. ttfc#4L<tt6 
'CJiLh 1 0' -CJTFT-* 0 . ft(c# 4 L < li 1 omt 
107 icjaTT**. 

[0057] « 

CCfUFc) <05 0%j *»6 rftjggg rc ^) (7) 8 0 2 

(cfcJtswaaKfctt r^as (ica*) <7)8 0%j 

r ttft&K (X^) «50%j £Ji-f44T"?)ffl 
»TWF%iSBStftfi. 

[0 0 58] WaM*M»»+THaiLTfcJ:<4fc«W 

frWcKDttLT. M^f^+K&ALTftiPLTtJ: 
V\ jt!tt5S-ynrnt7y^ (S$8^aiJK 1 
987 ) 2 1 7Hia«!^gu nffi- Hamme r-An 
vi 1$ - s 1 apft-^7h?>fXS-77X'7X 
TW-ffi • -melt d r a gtetet'COM 3 

M.<%mzm^&zbi>xz&. afc-a.-tf^AVF 

(A# 1 9 9 1) 1 7 2miM<r>%Ln-y- 

[0059] m.ifxiim,\mt i < 

5 ^KfcTROJMMlT* 9 . $ h izft t I < te^igtt 
4. 

[0060] *»WCfflV^iiftHR« < 2 ) . ( 3 ) 
T^S^fl^c^^W XliO . 1 -6 0 juin 
***?4L<. 1. 0-3 0jui*«Rfc»4L< s 2. 0 
-2 0,uin *«S4>fc:iaF4U>. J&jewtt^lMXfc:** 

i&ltf-^S/k ttHMnaaii/x >y h 
$rt^f$&k'**ffl^fi4. »«a»Kli*, £>4^(lx 
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1 2 

^ Ct***4 U*. Itmmt LTJittKRgtt^r 

4. 

[0061] i&tffivmHbtiixwtiwjwA 
ttmfam&mjEmtmt lti*. y**Mb£» 
/mz&mit&ty (zzT'm&&mtii. t i . v. c 

r , Mn, F e . Co. Ni. Mo. wa^jMlfft!.^ 
fc<fcfcl«) <?5£itcD*/l^t#0. 3-2. 

T'S^Jitti. V. Cr, Mn. Fe. Co. Ni*> 
4>aif*i*^«r< i: 1 8) ^ItO^^it^'0 . 3- 
2 . 2 fc* 4 J: p tiB-S- LT^*f 6 Z 1 1)W£ L\\ 

[0 06 2] *JHBTJBV^ii4fc<tff4U^Jf"> 
^*W»»Aa»ft:flijEffitm4:tt. Lix QOy 
-It"Q(i;±t LT. ZCD'J,-%<kl~mtfCo. Mn. 
Ni. V, Fe**tj^i, x = 0. 2-1. 2. 
y=l. 4-3) X'h&Z bit-tot U\ QblXliM 
S&SKW-tAl, Ga. In. Ge. Sn. Pb. S 
b, Bi. Si. P. B«rfta-&LTtJ:l\ 
fcm^RC A LT 0 — 3 0 *^%a9J4 L I \ 

[0 063] *«HBT'flBV^^S?/?>t»4 LWf~*7 

j±tt&mmimmm®b ut«. li« coo 2 . 

Lix Ni02 . Li, MnC-2 . Li, Co, Ni 

i-a O2 . Li, Cot Vi-b O z , Li, Cob Fe 

i- b O2 . Li, Mn2 O4 . Li, Mn c C02-C O 
4 . Li, Mnc Ni2- C O4 . Li, Mn c V2-C O 
4 . Li, Mn c Fe2-c O4 (ZZTx = 0. 0 2— 
1. 2. a = 0. 1-0. 9. b = 0. 8—0. 98. 
c=l. 6-1. 96. z = 2. 01-2. 3)#£>{f 

[0 0 64] *$mx'm\-it>tih&i ) to±L\")+*?j>. 
ttm&WMfawmwb utu. l i , coo 

2 . Li» N i O2 . Li« Mn0 2 , Lix Co a N 

ii- a02 . Li, Mn2 O4 . Lix Cob Vi-b O 
z (ZZX'x = 0. 02-1. 2. a = 0. 1—0. 
9. b = 0. 9—0. 98. z = 2. 01 — 2. 3 ) 
*W4>#14. ZZX\ ±E«5x«tt. 3'EfiStmra*&BU«0ffl 

[0065] *^T'ffiffltlJ*49!tmttc7)^^t-^tti: 

t^feSlttttiiSfrftWfMT-ixJ:^. AMcMk LT 

fan-?*. ££3-?*, -t/H3-x$. >y 
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mm.. K-fbffiis, ^-^ u ->A^o««tt^ * x 

[0067] mmmr>^mm^<nmm\t. nrnmu 
fcmwrojcw l 6~ 5 o n&%z'h t>w& i 

v^Mfs-c{±. 6~2 ofi«%-es>s,i ttfmizm 

[0068] *^BJT-fflUI.«ffi^JS:«^-tl,/;fto 

<-K^r^f-;Hr^n— ^, -fe;l<-n— X. 'JT^lV^il 
o~X. ;><-?-;Hr;l-D-.X, t Kn3f>-xf-/Hr/H3- 
X, h Kn^ yrnbW:;|/n-x, T/l^ylgN a. 

-;k ;Ky h'^/L-tray H'y. ^'jr? <Jil>7i K . ^ 

>®&&-&tkm?)7m&K t j -7-. u y 

H. XVy-hyyjUaa^uy. XV 7 Vt 
y. t b77onxf-uy-/\dftf70Q7'nt , byit 
fi-S-ft. t'- y-f y7D7^f K--fh7 7onxf-uy 
-Mf7nn7nt>yftl^*> tfUx^u-y, jtf 

V- (EPDM) N X/l/*y-fbEPDM. tfyt'^/t-T 
•b^-/HSR>f-;M^r^i;u-h, 2-xf-;l^\ 

( * * ) r ? y A«x*f/i*fi£K. ( * 

* ) 7:7 O^iixxf^-r^ y n~ ]- y;l^M-g# % 

i^'xy. ^/i/y^A, 7 7t^A. .-K'jxf-uy:* 
■xv*tV9 y®m . * y * - h * y ? u * y ® 

V y 7;Wnxfi/y, ,-j-ry 7 vftt- 'J rytfttt I 
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1 4 

[0069] iilfe<0*fet«U4*a4fc»lffl-&LTfflV^ 

1-30 nM%ifi#t l < . mz 2 - 1 0 fi«36##* 

[0070] *«W?)gtt^iJ4fc{ijES^SiK-A h 

10 comma. *&XffdZb*W£U\ 

[0071 ] ^K-x hwlliSJS, 4-«SflrttJ3 J:V 

7t«ixv;uy 3 y (7f7m *coi,fiO) fcJ:^?: 

[0072] P^?ii^iEflgvgftK^afiivSft«W^SiJ 
7"l^-Kft, -7--f7ffi, mh^-y 3 y 

t-Tym. fyt'rm. ^-m, t< y-rmmf 

0. 1-1 OOm/Tj-ojSSTHSSSitSdt^ilffiL. 

30 $^m(i. mffio^c^ sic j; 

w . agttttsns i-2ooo^m*« 

[00731^7 h-^i^- hc7)*7M^*c0^ft<^IS^ 

mhZ.ktfX'%. £BL KS. *^«. « 

* s Jii*l.„ iSS«i8 0~3 5 0°C<7)ffiB#W3: L<, # 
1 1 0 0-2 5 OXWieH*^ Lv\ -&*ftfi, 
^«£T'2 0 0 0 P p mHWtf^ L< . iES^J, tffi 
40 ^aH^ftmHl-Ffl 5 0 0 p P mttTtC-r 4 i i: 

[oo74]y- h*<o«ft^Boffa»i, -rnizum 

ZhX^&7°UX-ft&-$;m\^Zt-tf\ti%k%>tiK mz& 

mruxm^tuyy-TiszmtfmL^. rvxs. 

ti. StBRSSil^lf^ 10kg/cm' -3t/c 
m 2 ^»4LV%. ^l^yr-7VXfec07*b-XMS{i. 
0. l~5 0m/7>* { *f*L^. TUXia^Ji, msr~ 
2 0 0Xlt>W&LU. 

[0075] *wnx'®.mx'% hjEttiffLmnxmt 
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1 5 

£tzlZZixt><nir&X't> r ) . ^ffitLTJi, a, x** 
[0076] #&BJ|-etefflT'£ S-fe^U-^i. # > 

mmtix. T-im, me. miuty ^i^m^^n 
&. «ffc. trtti: LT. tfyrutvy, ^yxf-u 

S£tta«»* L< . ff^Si L T 8&?Ltt 7 -r /U&X'fo h & 
OrtW4U\ !Rft N ?lf£#0. 0 1 — ljunu BMP 

[ 0 0 7 7 ] @ H±„ i^ij y^HBIKfio-MtStBf 
X*-y M £tf LTraffi2<D±SP(c«£U IE« 

[0078] #»gi"CttHrcs £^rjs«%^ffiufffr 

(SUS304. SUS304L, SUS304N. S 
US316. SUS316L, SUS430. SUS4 
4 4^) , -v-trfrX •yttmLtzAy-yi'Xim (l«J 

[0079] K^- MK0>£SIWBi, «vvfc 0 , ifto 
JMte&AU *fPl££ffl^Tm?fcSj£^f£-t?>. ^<50 

X, A-f^k PTC (!Effl*flRft) SH^fflv^ 



W 10-116631 
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[0080] ®J¥f|(i. £S£l EX-SALT &=fc^ 
10 LfcJSJflte&A) T*t>J|V\ HMSfcoaEAB^?) 

jffla^)fc«>t. m?fife£$ff <m L<ii5 o o-i 

torr . J:y$F2L<li4 0 0~10 torr ) Lfc9. 

[0081] ft^y - mm^tt^ to^jg^ 

20 Cf:*»a!*4. JJPfflv— ;WBIi. TX7r/kh^O^ 

[0082] ^KB-CfiOTT* S ,Mi, ftut 
Lt» *k7^ y^-Kyv-, 7 7^fij7- -b^ 

\>\ 7"atP>i:X^U>c7)7'D y^fta^ 

30 [0083] *jra^«jfi(±J3l t JE tT ^SWCISIB 

[0084] :*^*5^««S»fcJG tTa«*£M51 

««iattaj«^9&^ajWF t ixmiz zti>x-$ 

i. tfcmm^vtlZi*. mE3£Wi®ffi (DC-DC3 

y - mi mt+h z t "mfc tx t l . y y -y h 
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17 18 

[0085] *»"8««?l!!tt«'<f *«Stfl6fflS*i6. fciwi: $ tK** 3 0 gfln*Ji*$?S-&U ftfiSM'K 

1 t^-|*ai-t'-^7, 0. l/xm<98Ha-?£ffl^£. 

-B8U7^^<5. U>Xtt$7<(j\,J>, S-bWWzi [0 089] tfiB^K-^hF-2(i. TUMOWfi3 

y-hffiV-ro, J*^US. -7* (B#^hnu-AttlL PC-R) £ 2 3 0 g 

tyyj. tttaa. ttttS*-*-. BUSS? fflo. WE2fi»X<?)^;i'sK*£/>f-;H:yi'D-x*» 

fc«USft.*£i:a*#*U*. ?R50g. tf'J 7 Wfct'^'Jry l 0 g fc SjDia^L 

C 0 0 8 6 ] 3 0 gJniS 6fcaWfii£UTft^fc. 

[gitffl] JaTfcJWW*£*tr. *Wfl*S6fcBL< 10 [0090] CiE«8J:tfJI*MS'-htf>ft*3 .fcffi 

fflKR^SixSkOT-li&U. 3 0//m«OT;l'5^'7ix?S#L«f*ctf3Mffit. Mffi44 0 

[00 87] ClE*£»K-.Xh05fBSD jffl8SflJ»«) 0g/m* . ffiffi^tfOv- KOJf »#2 8 0 jumfcfri 

LiCo0 2 £tfw>J:5fc:LTft5->fc. jKByf-^fc idtrfWiL. (BBLfcflL o-5-7VXitEM 

EfflHfc=:rrW^fcfc3 : 2<Ot;HfCS^Lfc«>^ £U5rJ£«)*$;&fc»|BrU %Vi(DiE®i'-h$:ftf$.L 

T)Ui •fh^mz^H. tt#2°CT'7 5 0°CK fc. § L>lz #-y 7* : - 5 OTJJBlTaflHft 

ox:fc#fflL*oauer8««swiisu *<oa»«M/c hfrfftsut. 

L i C o Oz <7)&7& v *$rfft£L£. MLfcLiCo [0091] RflMc . h F - 1 fc F - 2 

0 2 IStfPJi. (f'C^-'M Xtf5um^ tfift8,5 0 g£ 20 5: 2 0 txmcr>mffiMmmzM%iL. ±I£iEffiv— hf^^Jc 
1 00m lO*t*aLfcl$^fij[aw«5|«tt0. 6 ffifiS«*>5/-htf>ffAa*9 
mS/ra, pHlilO. 1 . S*!8»ffifci4tt«iifflt ififiy-f>A, B £ Lfc . 

140. 4 2m' /gf^ofc, ^LiCoOi [0092] CVflHffiffi:) r^^y#ffl«,T'\ 200 

OOgfcT-fef-U-yy^-y^lOgfcS:, tftv'-Mlf c cC0ifflP<0^i;7*ot:Wy^|gt:8 Om 1 CO^S^'X 

-Tii£U «V^T«aHPJk l/C 2-xf7l*v*5//l/r f;KDEC) £Aft. 3 OlCfc«£$rH 

yju-htr^'j/Hjtr^Uo-h'j^**^ •kdfcasLfctffe, 20m \<r>m.^vy (eo 

*J*#tt«i ( Effi^iftg 5 0 £ft% ) 8 g b . i&£ 2g fc<Wfrro*l* Lfc. <Mc£«>8teS8£. 5J*«fc L 

*%cO*^,-Kdf^/f-yHr^n-X*S?igSr6 0gS:iD TO. 469g(^)Li BF4 ,14. 4 3gcDLiPF 

lwnb&l. s lit* 5 o gtmt. t**iH-4-r- e *$a«f3 o"c*tt*.arnj: 3fcasL*#fc. ±ie 

[0088] Ctfi^*K-^hOffjKD SnGeo.i WBWittfi 1 . 1 3 5Tttf&®fl^ttT*ofc. * 

Bo. 5 Po.ssMgo.i Ko.i O3.35 (~m\M6. 7 Mi 1 8p pm (EfflSlrFS ffiflAMKC - 2 1 OS 

g. trn'jviwgio. 3g. HlHtUffiRl. 7g. #-/i^7 -j s^-*#ffl}£SH?»£) . ftftIMHi2 

KIW'J'XAO. Tg^jfcV^WO. 4g,Z Oppm (7'nAf-^-/U7'^-S:l§^t L, 0. 1 

UMfcy/l^-^A 1 . 0g*«6Sffl-&t, T^5^«6 a£NaOH*»«&ffl^T+*]S5£LTa£) 

offfcAfU T;P-d-y#H^,Tl 5"C/#T1 1 0 O'C fc. £o«Mr£ifc«ffl0>c- 1 fc-rs. 

£T'#ffiU 1 1 OO'CT-1 2«rH»KLA:a, 1 0"C [ 0 0 9 3 ] SCDECfc EC <0»Kx— r/Hi^T* 

tf>. y*i-y NS^f^L^ttfO (¥£)fi@4. HJfcffOClJ: l>'l»«A ^0^:. 1^, m^WcOllliati , 

. CuKa«Sffl^teX»HWfffifc:tJ^T2«fiT2 40 +»tBi* LfcSMUSW/S»*fflV\ F7-f7"-X(SI 

8' ftififc:^*^rr47*D-H*t-^*^SfljT- ^V-f^6 0'C«te^^) rttffofc. T^ltfc 

S>*J« 2^fiT4 0" J3Lh7 0* WTWS^BttcoHIJf ^T*ftHtt«IIWC- 1 kHtfcWIiflffflkiea. ffi 

««4fife<i=Sn&»ofc. ) 2 0 0 g t , (AitH Jig^^S fcO«9W)TfcE«Lfc. 

IS) 3 0gt$r^^^^-tf--c?i-^L. $^>^«ij [0094] 
i: LT?Iffi2ai;%c0^;l/^x^f-;l/-fe;l/O-X7(<^* [^1 ] 

w&n decs eci ishisfln mm ^k^* 

tQ#"§" ml ml mj gjjffl ppm 

c-i so 20 =5rL 0 mm 8 20 

C-2 80 20 1,3- 7 7 >• 0.01 flfffl 8 20 
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#34* 1 li, L i P Fe 03* £ 15.19 gfflV^c. 
[0095] Cvy>r-Wfi«OffiS3Hlt=^J:5 20*ffi£5mA/cm2 



y N V-^-, tfi§^-hA (4) *>J:t/-b^^-^-3 

R®M«?fif& 2 i=iRJft L£ . $ 4, (cQjffff 6 LT fi 1 
-f6«fl!!g8. PTCff9> W*S#ft7^£fifc. # 
[0096] iEO^ffi-Cf^flEUfcTOfiJco^T, «SE* 



3WWjMBE4. 1 V s ttl»jh 



[0097] ztiftww&wj ?;nt ( ymrn 1 0 

BK*M-4 3OO0Bgfi*>tite) *«2K^t. tt« 

Sfiii. m?fi#f lfc21£l00iUtfc# OfflfcHI 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery to which a water content is characterized 
[ this nonaqueous electrolyte ] by 2 ppm or more being 100 ppm or less by the amount of [ 50 ppm or 
less and ] free acid as HF more than 0.5 ppm an annular carbonate, a chain-like carbonate, and more 
than 0.1 volume % including the cyclic ether below 7 volume % in the positive electrode which contains 
the material in which occlusion exudation is possible in reversible for a lithium and a negative electrode, 
the nonaqueous electrolyte containing lithium salt, and the nonaqueous electrolyte rechargeable battery ' 
that consists of a separator. 

[Claim 2] The nonaqueous electrolyte rechargeable battery accordingjodaim 1 characterized by the 

lithium salt which this nonaqueous electrolyte contains containingrTJPF^lnd LiBF4. 

[Claim 3] The nonaqueous electrolyte rechargeable battery accoraTrrg-TrJclaim 1 or 2 to which this cyclic 

ether is characterized by what is expressed with the following general formula (1). 

[Formula 1] 

R" 



Even if it is the same respectively the inside Rl and R2 of a formula, it may differ, and it expresses a 
hydrogen atom or an eight or less-carbon number alkyl group. 

[Claim 4] Rl of this cyclic ether, and the nonaqueous electrolyte rechargeable battery according to claim 
3 characterized by R2 being a hydrogen atom or a four or less-carbon number alkyl group. 
[Claim 5] A nonaqueous electrolyte rechargeable battery given in any 1 term of the claims 1-4 to which 
the content of the annular carbonate in this electrolytic solution is characterized by the content of a 
chain-like carbonate being below 90 volume % more than 60 volume % below 30 volume % more than 
5 volume %. 

[Claim 6] A nonaqueous electrolyte rechargeable battery given in any 1 term of the claims 1-4 to which 
the content of a chain-like carbonate is characterized by the content of below 85 volume % and cyclic 
ether being below 5 volume % more than 0.3 volume % by the content of the annular carbonate in this 
electrolytic solution more than 71 volume % below 26 volume % more than 15 volume %. 
[Claim 7] A nonaqueous electrolyte rechargeable battery given in any 1 term of the claims 1-6 to which 
a kind is characterized by the thing of this negative-electrode material shown by the general formula (2) 
at least. 

Ml M2 pM4 qM6 r General formula (2) 

the inside of a formula, Ml, and M2 - difference - Si, germanium, Sn, Pb, P, and B ~ it is chosen out 
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of aluminum and Sb -- at least -- a kind and M4 it is chosen out of Li, Na, K, Rb, Cs, Mg, calcium, Sr, 
and Ba -- at least -- a kind and M6 it is chosen out of 0, S, and Te -- at least -- a kind, p, and q Each 
0.001-1 Or The number of 1 .00-50 is expressed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the nonaqueous electrolyte 
rechargeable battery using the electrolytic solution excellent in especially charge-and-discharge cycle 
nature, and the negative-electrode material with a big electric discharge capacity about the high capacity 
nonaqueous electrolyte rechargeable battery excellent in the charge-and-discharge cycle property 
[0002] 

[Description of the Prior Art] What used the trifluoromethane sulfonic-acid lithium for the mixed 
solvent which it is known that composition of nonaqueous electrolyte will influence greatly the charge- 
and-discharge cycle stability of nonaqueous electrolyte rechargeable batteries, such as a lithium ion 
rechargeable battery, conventionally, for example, consists of the annular carbonate, the chain-like 
carbonate, and the ether of the amount domain of specialization in JP,8-64240,A as lithium salt is 
proposed. 

[0003] Moreover, in JP,8-130036,A, using the multiple oxide of the metal of high electric discharge 
capacity for a negative electrode, and using mixed solvents, such as ethylene carbonate and a chain-like 
carbonate, for nonaqueous electrolyte is proposed. 

[0004] Although the enhancement effect of the grade which these proposals have is shown, in order to 
secure a cycle stability, the electrode material is not improving greatly the status of making the electric 
discharge capacity which it originally has losing in weight. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical probrem of this invention is offering the non- 
water rechargeable battery which aimed at coexistence of high electric discharge capacity and a charge- 
and-discharge cycle stability, and was excellent in high capacity and the cycle stability. 
[0006] 

[Means for Solving the Problem] This invention persons discovered that the control for specific solvent 
composition of nonaqueous electrolyte especially presence of cyclic ether, a water content, and a free 
acid had a remarkable effect in a resolution of the above-mentioned technical probrem, and resulted in 
this invention. 

[0007] In the positive electrode which contains the material in which occlusion exudation is possible in 
reversible for a lithium and a negative electrode, the nonaqueous electrolyte containing lithium salt, and 
the nonaqueous electrolyte rechargeable battery that consists of a separator, as for the technical probrem 
of this invention, this nonaqueous electrolyte was solved for the water content more than 0.5 ppm an 
annular carbonate, a chain-like carbonate, and more than 0.1 volume % by the nonaqueous electrolyte 
rechargeable battery to which a part for 50 ppm or less and a free acid is characterized by 2 ppm or more 
being 100 ppm or less as HF including the cyclic ether below 7 
[0008] 

[Embodiments of the Invention] In this invention, although the following gestalt can be used, this 
invention is not limited to these. 
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[0009] (1) The nonaqueous electrolyte rechargeable battery to which a water content is characterized 
[ this nonaqueous electrolyte ] by 2 ppm or more being 100 ppm or less by the amount of [ 50 ppm or 
less and ] free acid as HF more than 0.5 ppm an annular carbonate, a chain-like carbonate, and more 
than 0.1 volume % including the cyclic ether below 7 volume % in the positive electrode which contains 
the material in which occlusion exudation is possible in reversible for a lithium and a negative electrode, 
the nonaqueous electrolyte containing lithium salt, and the nonaqueous electrolyte rechargeable battery 
that consists of a separator. 

[0010] (2) A nonaqueous electrolyte rechargeable battery given in the term 1 characterized by the 
lithium salt which this nonaqueous electrolyte contains containing LiPF6 and LiBF4. 
[001 1] (3) The term 1 to which this cyclic ether is characterized by what is expressed with the following 
general formula (1), or a nonaqueous electrolyte rechargeable battery given in 2 
[0012] 
[Formula 2] 




Even if it is the same respectively the inside Rl and R2 of a formula, it may differ, and it expresses a 
hydrogen atom or an eight or less-carbon number alkyl group. 

[0013] (4) Rl of this cyclic ether, and a nonaqueous electrolyte rechargeable battery given in the term 3 
characterized by R2 being a hydrogen atom or a four or less-carbon number alkyl group. 
[0014] (5) A nonaqueous electrolyte rechargeable battery given in any 1 term of the terms 1-4 to which 
the content of the annular carbonate in this electrolytic solution is characterized by the content of a 
chain-like carbonate being below 90 volume % more than 60 volume % below 30 volume % more than 
5 volume %. 

[0015] (6) A nonaqueous electrolyte rechargeable battery given in any 1 term of the terms 1-4 to which 

the content of a chain-like carbonate is characterized by the content of below 85 volume % and cyclic 

ether being below 5 volume % more than 0.3 volume % by the content of the annular carbonate in this 

electrolytic solution more than 71 volume % below 26 volume % more than 15 volume %. 

[0016] (7) A nonaqueous electrolyte rechargeable battery given in any 1 term of the terms 1-6 to which a 

kind is characterized by the thing of this negative-electrode material shown by the general formula (2) at 

least. 

[0017] 

Ml M2 pM4 qM6 r General formula (2) 

the inside of a formula, Ml, and M2 - difference - Si, germanium, Sn, Pb, P, and B -- it is chosen out 
of aluminum and Sb - at least -- a kind and M4 it is chosen out of Li, Na, K, Rb, Cs, Mg, calcium, Sr, 
and Ba - at least ~ a kind and M6 it is chosen out of O, S, and Te - at least - a kind, p, and q Each 
0.001-10r The number of 1 .00-50 is expressed. 

[0018] Hereafter, the configuration of the non- water rechargeable battery by the 1 operation gestalt of 
this invention is explained in detail. 

[0019] As for the nonaqueous electrolyte used for the non- water rechargeable battery of this invention, a 
part for 50 ppm or less and a free acid is characterized by 2 ppm or more being 100 ppm or less by the' 
water content as HF more than 0.5 ppm an annular carbonate, a chain-like carbonate, and more than 0. 1 
volume % including the cyclic ether below 7 volume %. The annular carbonate and chain-like carbonate 
and cyclic ether of an electrolytic-solution solvent are conventionally known, when using each 
independently, and when combining and using. Moreover, it is also known that reducing the moisture 
content and free-acid nature in the electrolytic solution generally will improve the charge-and-discharge 
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stability of a rechargeable battery. However, when a water content uses the negative-electrode material 
which has a cycle stabilization effect with remarkable the amount of [ 50 ppm or less and ] free acid 
controlling to 2 ppm or more 100 ppm or less as HF, and is stated to especially the back more than 0.5 
ppm more than 0.1 volume % including the cyclic ether below 7 volume %, it is new discovery that 
coexistence of high capacity and a cycle stability can be aimed at. 

[0020] As an annular carbonate which can be used by this invention, ethylene carbonate, propylene 
carbonate, 1, 2-butylene carbonate, 2, 3-butylene carbonate, 1, 2-pentene carbonate, 2, and 3-pentene 
carbonate can be mentioned, for example. Especially ethylene carbonate is desirable of these. 
[0021] As a chain-like carbonate, a carbon number can use the carbonate of the shape of a chain which 
is 3-8. Of these, dimethyl carbonate, diethyl carbonate, dipropyl carbonate, methylethyl carbonate, 
methyl propyl carbonate, and ethyl propyl carbonate are desirable. Especially desirable things are 
dimethyl carbonate and diethyl carbonate. You may use dimethyl carbonate and diethyl carbonate 
together. 

[0022] As cyclic ether which can be used in this invention, a tetrahydrofuran, 2-methyl tetrahydrofuran, 
1 , 3-dioxolane, 1 , 3-dioxane, 1 , 4-dioxane, trioxanes, and these derivatives can be mentioned, for 
example. They are 1, 3-dioxolane, 1, 3-dioxane, 1, and 4-dioxanes and these derivatives, 1 expressed 
with the following general formula (1), 3-dioxolane, and its derivative more preferably 
[0023] 
[Formula 3] 

R' 



[0024] Even if it is the same respectively the inside Rl and R2 of a formula, it may differ, and it 
expresses a hydrogen atom or an eight or less-carbon number alkyl group, more -- desirable ~ a 
hydrogen atom or a four or less-carbon number alkyl group - they are a hydrogen atom, a methyl group, 
or an ethyl group especially preferably For example, the 1, 3-dioxolane, 2-methyl -1, 3-dioxolane, 2, and 
2-dimethyl -1, 3-dioxolane, the 4-methyl -1, 3-dioxolane, the 2-ethyl -1, 3-dioxolane, the 4-ethyl -1, 3- 
dioxolane, the 2-methyl-4-ethyl - 1 , 3-dioxolane, etc. can be mentioned. 

[0025] the mixing ratio of each solvent in the nonaqueous electrolyte of this invention - the case of a 
rate where five to 30 volume % and a chain-like carbonate are [ 60 to 90 volume % and cyclic ether ] 0. 1 
to 7 volume %s for an annular carbonate is desirable For an annular carbonate, ten to 28 volume % and a 
chain-like carbonate are [ 67 to 88 volume % and cyclic ether ] the mixed proportion of 0.2 - 6 volume 
% more preferably. An annular carbonate is the case where 15 to 26 volume % and a chain-like 
carbonate are [ 71 to 85 volume % and cyclic ether ] 0.3 to 5 volume %s, especially preferably. 
[0026] Otherwise, the organic solvent of non-proton nature, such as gamma-butyrolactone, methyl 
formate, methyl-acetate, 1, 2-dimethoxyethane, dimethyl sulfoxide, formamide, dimethylformamide, 
acetonitrile, nitromethane, ethyl monochrome glyme, trialkyl phosphate, trimethoxy ethane, sulfo run, 3- 
methyl-2-oxazolidinone, ethyl ether, 1, and 3-propane ape ton, can be added to the nonaqueous 
electrolyte of this invention. 

[0027] As a supporting electrolyte which can be used for the nonaqueous electrolyte of this invention, Li 
salts, such as LiC104, LiBF4, LiPF6, LiCF3S03, LiCF3C02, LiAsF6 and LiSbF6, LiBlOCllO, a low- 
grade aliphatic carboxylic-acid lithium, LiAlC14, LiCl, LiBr and Lil, a ****** borane lithium, and 4 
phenyl lithium borate, can be mentioned, and these kinds or two sorts or more can be mixed and used, 
for example. Use of LiBF4 or LiPF6 is desirable especially. Furthermore, using combining LiBF4 and 
LiPF6 is desirable. 

[0028] Although especially the concentration of a supporting electrolyte is not limited, its 0.2-3 mols per 
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11. of electrolytic solutions are desirable. Although especially the amount that adds these electrolytes in 
a cell is not limited, it can do texture ****** suitably with the amount of an electrode material, or the 
size of a cell. 

[0029] The moisture content which the electrolyte of this invention contains has as few desirable one as 
possible. 50 ppm or less have desirable moisture content, 40 ppm or less are more desirable, and 
especially 30 ppm or less are desirable. Although the lower limit of a moisture content has the lower 
desirable one, it is difficult to control below into 0.5 ppm. In or der to lessen moisture co ntent, while the 
organic solven t and supporting el ectrolyte which are used whenproducing an electrolyte are fully 
dehydrate"d"Berbrehand. it is requi red to maintamt he amb iehTatmosphere aTthelimeof production at the 
status of low humidity. As for the ambient atmosphere at the time of electrolyte production, it is good 
less than [ minus 40 degree C ] and to set a dew-point as less than [ minus 50 degree C ] more 
preferably. As for the produced electrolyte, it is desirable to save under the ambient atmosphere of the 
sair^o^_huiTudiry..-A^oistiice^,Qat ent can be me asured . with usual curl Fisc her water measurement 



[0030] A part for the free acid of this invention has desirable 100 ppm or less, its 80 ppm or less are 
more desirable, and especially its 60 ppm or less are desirable. Althou gh the lower one of ajpwer limit 
g desirable, it is difficult to make it 2 ppm or less in co st. In this invention, the amount of free acid is 
Eu\ As a raw material or a supporting eiectroTyBTtfieTcase where an unreacted part is carried in, and a 
supporting electrolyte decompose under presence of moisture, and HF may be generated. Therefore, it is 
effective for refining of a supporting electrolyte and elimination of moisture making the amount of free 
acid decrease. A part for a free acid can be decided by the techniq ue of u sing the bromthymol blue as an 

indicator, carrykg out a neutral ization titration using the decinormal NaOH aqueous solution, and" ' 

measuring et c. ~ ' ■ . 

[003 1] Hereafter, other materials and manufacture technique for making the nonaqueous electrolyte 
rechargeable battery of this invention are explained in full detail, positive and the negative electrode 
used for the nonaqueous electrolyte rechargeable battery of this invention - a positive electrode ~ a 
mixture or a negative electrode -- a mixture can be painted on the current collection field and can be 
made a positive electrode or a negative electrode -- a positive active material or a negative-electrode 
material others can be looked like[ a mixture ], respectively, and can contain an electric conduction 
agent, a binder, a dispersant, a filler, an ion electric conduction agent, a pressure reinforcement agent, 
and various additives in it, respectively 

[0032] As for the negative-electrode material used by this invention, it is desirable that it is mainly 
amorphous at the time of cell inclusion. Mainly, an amorphous substance is an object which has the 
broadcloth dispersion band which has the summit from 20 degrees to 40 degrees with 2theta value with 
the X-ray diffraction method which is said here, and which used CuK alpha rays, and you may have a 
crystalline diffraction line, the strongest intensity is 500 or less times of the diffraction line intensity of 
the summit of the broadcloth dispersion band looked at by 20 degrees or more 40 degrees or less with 
2theta value among the crystalline diffraction lines preferably looked at by 40 degrees or more 70 
degrees or less with 2theta value by the X-ray diffraction using CuK alpha rays ~ desirable ~ further ~ 
desirable ~ 100 or less times ~ it is ~ especially ~ desirable - 5 or less times ~ it is ~ most ~ desirable 
~ It is not having a crystalline diffraction line. 

[0033] As for the negative-electrode material used by this invention, being expressed with the following 

general formula (2) is desirable. 

Ml M2 pM4 qM6 r General formula (2) 

The inside of a formula, Ml, and M2 It is it a kind that it is few as being chosen out of Si, germanium, 
Sn, Pb, P, B, aluminum, and Sb in difference, and is Si, germanium, Sn, P, B, and aluminum preferably, 
and they are Si, Sn, P, B, and aluminum especially preferably. M4 It is it a kind that it is few as being 
chosen out of Li, Na, K, Rb, Cs, Mg, calcium, Sr, and Ba, and is K, Cs, Mg, and calcium preferably, and 
they are Cs and Mg especially preferably. M6 It is it a kind that it is few as being chosen out of O, S, 
and Te, is O and S preferably, and is O especially preferably, p q It is 0.001-10 respectively, is 0.01 -5 
preferably, and is 0.01-2 especially preferably, r is 1.00-50, is 1.00-26 preferably, and is 1.02-6 
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especially preferably. Ml and M2 Even if especially a valence is not limited and is an independent 
valence, it may be the mixture of each valence. Moreover, Ml, M2, and M4 A ratio is M2. And M4 Ml 
It can receive, can be made to change continuously in the domain of the 0.001-10 mol equivalent 
responds to it, and is M6. An amount (it sets to a general formula (2) and is the value of r) also changes 
continuously. 

[0034] Also in the compound mentioned above, it sets to this invention, and is Ml . The case where it is 

Sn is desirable and is expressed with a general formula (3) 

[0035] 

SnM3 pM5 qM7 r General formula (3) 

The inside of a formula, and M3 It is it a kind that it is few as being chosen out of Si, germanium, Pb, 
and P, B and aluminum, and is Si, germanium, and P, B and aluminum preferably, and they are Si, and 
P, B and aluminum especially preferably. M5 It is it a kind that it is few as being chosen out of Li, Na, 
K, Rb, Cs, Mg, calcium, Sr, and Ba, is Cs and Mg preferably, and is Mg especially preferably. M7 It is it 
a kind that it is few as being chosen out of O and S, and is O preferably, p q It is 0.001-10 respectively 
is 0.01-5 preferably, is 0.01-1.5 still preferably, and is 0.7-1.5 especially preferably, r It is ** 1.00-50 is 
1 .00-26 preferably, and is 1 .02-6 especially preferably. 

[0036] Although the example of the negative-electrode material of this invention is shown below this 
invention is not limited to these. SnA10.4 B0.5 P0.5 K0. 1 03.65 and SnAlO 4 B0 5 P0 5 NaO 2 03 7 
SnA10.4 B0.3 P0.5 Rb0.2 03.4, SnA10.4 B0.5 P0.5 Cs0.4 03.65, SnA10.4 B0.5 P0 5 K0 1 
germanium0.05O3.85, SnA10.4 B0.5 P0.5 K0.1 MgO.l germanium0.02O3.83, and SnAlO 4 BO 4 P0 4 

03.2, SnA10.3 B0.5 P0.2 02.7 and SnA10.3 B0.5 P0.2 02.7, SnA10.4 B0.5 P0.3 BaO 08Mg0 08O3 26 
SnA10.4 B0.4 P0.4 Ba0.08O3.28, and SnA10.4 B0.5 P0.5 03.6, SnA10.4 B0.5 P0.5 MgO 1 03 7 and ' 
[0037] SnA10.5 B0.4 P0.5 MgO.l F0.2 03.65 and SnB0.5 P0.5 LiO.l MgO.l FO 2 03 05 SnBO 5 PO 5 
K0.1 MgO.l F0.2 03.05, SnB0.5 P0.5 K0.05Mg0.05F0.1 03.03, and SnB0.5 P0.5 KO 05Mg0 1 FO 2 

03.03, SnA10.4 B0.5 P0.5 CsO.l MgO.l F0.2 03.65, SnB0.5 P0.5 CsO.05MgO.05FO 1 03 03 and 
SnB0.5 P0.5 MgO.l F0.1 03.05 and SnB0.5 P0.5 MgO.l F0.2 03, SnB0.5 P0.5 MgO 1 FO 06O3 07 
SnB0.5 P0.5 MgO.l F0.14O3.03, SnPBa0.08O3.58, SnPKO.l 03.55, SnPK0.05Mg0.05O3 58 and' 
SnPCsO.l 03.55, [0038] SnPBa0.08F0.08O3.54 and SnPKO.l MgO.l FO 2 03 55 
SnPK0.05Mg0.05F0.1 03.53, SnPCsO.l MgO.l F0.2 03.55, SnPCsO.05MgO.05FO. 1 03 53 and Snl 1 
aluminum0.4 B0.2 P0.6 Ba0.08F0.08O3.54, Snl.l aluminum0.4 B0.2 P0.6 LiO.l KO.l Bao'.l FO.l 
03.65, Snl.l aluminum0.4 B0.4 P0.4 Ba0.08O3.34, and Snl.l aluminum0.4 PCsO 05O4 23 Snl 1 
aluminum0.4 PK0.05O4.23, and Snl. 4 aluminum0.5 B0.3 P0.4 Cs0.2 03.5, Snl. 2 aluminum0.4 BO 2 
P0.6 Ba0.08O3.68 and Snl. 2 aluminum0.4 B0.2 P0.6Ba0.08F0.08O3.64, Snl. 2 aluminumO 4 BO 2 PO 6 
Mg0.04Ba0.04O3. 68, Snl. 2 aluminum0.4 B0.3 P0.5 Ba0.08O3.58, [0039] Snl. 3 aluminum0.3 B0.3 
P0.4 Na0.2 03.3, Snl. 3 aluminum0.2 B0.4 P0.4 calcium0.2 03.4, Snl. 3 aluminum0.4 B0.4 P0.4 BaO 2 
03.6, Snl. 4 aluminum0.4 PK0.2 04.6, Snl. 4 aluminum0.2 BaO.l PK0.2 04.45, and Snl. 4 aluminum0.2 
Ba0.2 PK0.2 04.6, Snl. 4 aluminum0.4 Ba0.2 PK0.2 BaO.l F0.2 04.9, Snl. 4 aluminum0.4 PK0.3 04 65 
and Snl. 5 aluminum0.2 PK0.2 04.4, Snl. 5 aluminum0.4 PKO.l 04.65, Snl. 5 aluminum0.4 
PCs0.05O4.63, Snl. 5 aluminum0.4 PCs0.05Mg0.1 F0.2 04.63, and SnSi0.5 aluminumO 1 BO 2 PO 1 
calcium0.4 03.1, SnSiO.4 aluminum0.2 B0.4 02.7, SnSiO.5 aluminum0.2 BO.l PO.l MgO.l 02 8 and 
[0040] SnSi0.6 aluminum0.2 B0.2 02.8, SnSiO.5 aluminum0.3 B0.4 P0.2 03.55 and SnSiO 5 
aluminum0.3 B0.4 P0.5 04.30 and SnSi0.6 aluminumO. 1 BO.l P0.3 03.25, SnSi0.6 aluminumO. 1 BO.l 
PO.l Ba0.2 02.95, SnSi0.6 aluminumO. 1 BO.l PO.l calcium0.2 02.95, and SnSi0.6 aluminumO 4 BO 2 
MgO.l 03.2, SnSi0.6 aluminumO. 1 B0.3 PO.l 03.05, and SnSi0.6 aluminumO.2 Mg0.2 02.7, SnSi0.6 
aluminum0.2 calcium0.2 02.7 and SnSi0.6 aluminum0.2 P0.2 03, SnSi0.6 B0.2 PO 2 03 SnSiO 8 
aluminum0.2 02.9, SnSiO.8 aluminum0.3 B0.2 P0.2 03.85, SnSiO.8 B0.2 02.9, and [0041] SnSiO 8 
Ba0.2 02.8 and SnSiO.8 Mg0.2 02.8, SnSiO.8 calcium0.2 02.8 and SnSiO.8 P0.2 03.1, Sn0.9 MnO 3 
B0.4 P0.4 calciumO.l RbO.l 02.95 and Sn0.9 Fe0.3 B0.4 P0.4 calciumO.l RbO.l 02.95 and Sn0.8 PbO 2 
calciumO.l P0.9 03.35 and Sn0.3 germanium0.7 BaO.l P0.9 03.35 and Sn0.9 MnO 1 MgO 1 PO 9 03 35 
Sn0.2 Mn0.8 MgO.l P0.9 03.35, Sn0.7 Pb0.3 calciumO.l P0.9 03.35, Sn0.2 germanium0.8 BaO.l P0.9 ' 
03.35 [0042] A negative-electrode material is calcinated, for example and is obtained. The chemical 
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formula of the compound which baking was carried out [ above-mentioned ] and obtained is computable 
from the weight difference of the fine particles before and behind baking as an inductively-coupled- 
plasma (ICP) emission spectrochemical analysis and a shortcut method as a measuring method. 
[0043] Although it is good until it approximates it to the deposition potential of the light metal, although 
50-700 mol% per negative-electrode material of the amount of light metal insertions to the negative- 
electrode material of this invention is desirable, it is especially desirable, for example. [ 100-600 mol% 
of] They are so desirable that there are many the burst sizes to the amount of insertions. The insertion 
technique of a light metal has electrochemical, chemical, and the desirable thermal technique. The 
electrochemical technique has the technique of inserting electrochemically the light metal contained in a 
positive active material, and the desirable technique of inserting directly electrochemically from a light 
metal or its alloy. The chemical technique has the technique of making it react with the mixture with a 
light metal, a contact, or an organic metal, for example, a butyl lithium etc. The electrochemical 
technique and the chemical technique are desirable. Especially this light metal has a lithium or a 
desirable lithium ion. 

[0044] In this invention, by mainly using the compound shown by the general formula (2) which was 
shown above, and (3) as a negative-electrode material, and the charge-and-discharge cycle property was 
more excellent, safety is high at high discharge voltage and high capacity, and the nonaqueous 
electrolyte rechargeable battery excellent in the current characteristic can be obtained. In this invention, 
the outstanding effect's especially being acquired is using the compound with which Sn's is contained 
and the valence of Sn exists by divalence as a negative-electrode material. It can ask for the valence of 
Sn by chemical-titration operation. For example, it can analyze by the technique of a publication to 165 
pages of Physics and Chemistry of Glasses Vol.8 No.4 (1967). Moreover, it is also possible to determine 
from the Knight shift by solid-state nuclear-magnetic-resonance (NMR) measurement of Sn. For 
example, it sets to broad measurement and metal Sn (Sn of 0 **s) is Sn (CH3)4. To receiving and a peak 
appearing in a low magnetic field extremely with near 7000 ppm, in SnO (= divalence), it appears near 
100 ppm, and appears near -600 ppm by Sn02 (=4 **). Thus, since a Knight shift is greatly dependent 
on the valence of Sn which is a central metal when it has the same ligand, the decision of a valence is 
attained in the peak position for which it was asked by 1 19 Sn-NMR measurement. 
[0045] Various compounds can be included in the negative-electrode material of this invention. For 
example, transition metals (Sc, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, 
Ag, Cd, a lanthanoids system metal, Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg) and a periodic-table 17 group 
element (F, CI) can be included. Moreover, the dopant of the various compounds (for example, 
compound of Sb, In, and Nb) which raise electronic-conduction nature may also be included. 0-20 mol% 
of the amount of the compound to add is desirable. 

[0046] the synthesis method of the multiple oxide which makes a subject the oxide shown by the general 
formula (2) in this invention, and (3) ~ the calcinating method and a solution method ~ any technique is 
employable 

[0047] For example, it is Ml when the calcinating method is explained in detail. A compound and M2 A 
compound and M4 What is necessary is to mix a compound (for Si, germanium, Sn, Pb, P, B, aluminum, 
Sb, and M4 to be Mg, calcium, Sr, and Ba in difference for Ml and M2), and just to make it calcinate. 
As an Sn compound, for example, SnO, Sn02, and Sn2 03, Sn3 04, Sn7 013 and H2 O, Sn8015, the 
hydroxylation first tin, The oxy-hydroxylation second tin, a stannous acid; a tin, the phosphoric-acid 
first tin, an ortho stannic acid, a metastannic acid, the Para stannic acid, a tin, the fluoridation second tin, 
a tin salt, a stannic chloride, the pyrophosphoric-acid first tin, Lynn-ized tin, the sulfuration first tin, a 
tin bisulfide, etc. can be mentioned. 

[0048] As an Si compound, hydro silane compounds, such as alkoxysilane compounds, such as 
organosilicon compounds, such as Si02, SiO, a tetramethylsilane, and a tetraethyl silane, a tetramethoxy 
silane, and a tetrapod ethoxy silane, and a ********** hydro s[lan ^ can be mentioned 

[0049] As a germanium compound, alkoxy germanium compounds, such as Ge02, GeO, a germanium 
tetrapod methoxide, and germanium tetrapod ethoxide, etc. can be mentioned. 

[0050] As a Pb compound, Pb02, PbO, Pb2 03, Pb3 04, a lead nitrate, a lead carbonate, a lead formate, 
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lead acetate, a lead tetraacetate, tartaric-acid lead, lead *********** * ? i ea d diisopropoxide, etc. can be 
mentioned. 

[0051] As a P compound, a phosphorus pentaoxide, phosphorus oxy chloride, a phosphorus 
pentachloride, a phosphorus trichloride, phosphorus tribromide, a trimethyl phosphoric acid, a triethyl 
phosphoric acid, a ******** p in phosphoric acid, the pyrophosphoric-acid first tin, phosphoric-acid 
boron, etc. can be mentioned. 

[0052] B compound ******„ f or example, 32 boron oxide and boron trichloride -- boron, a boron 
carbide, a way acid, way acid **********, way acid triethyl, tripropyl borate, way acid tributyl, Lynn- 
ized boron, phosphoric-acid boron, etc. can be mentioned 3 bromuration 

[0053] As an aluminum compound, an aluminum oxide (an alpha alumina, beta alumina), an aluminum 

silicate, aluminum tree iso-propoxide, tellurous-acid aluminum, an aluminum chloride, ****-ized 

aluminum, Lynn-ized aluminum, an aluminium phosphate, lactic-acid aluminum, way acid aluminum, 

sulfuration aluminum, an aluminum sulfate, ****-ized aluminum, etc. can be mentioned. 

[0054] As a Sb compound, for example, 3 oxidization 2 antimony, triphenyl antimony, etc. can be 

mentioned. 

[0055] As Mg, calcium, Sr, and a Ba compound, each oxidization salt, a hydroxylation salt, a carbonate, 
phosphate, a sulfate, a nitrate, an aluminium compound, etc. can be mentioned. 
[0056] As baking conditions, it is 6 degrees C or more 2000 degrees C or less that it is 2000 degrees C 
or less of 4 degrees-C [ or more ]/m programming rates as a programming rate desirable still preferably. 
Are 10 degrees C or more 2000 degrees C or less, and it is especially preferably desirable that it is [ 250 
degrees-C or more ] 1500 degrees C or less as burning temperature. It is 350 degrees C or more 1500 
degrees C or less still preferably, and is 500 degrees C or more 1500 degrees C or less especially 
preferably. And it is desirable that it is 100 or less hours 0.01 hours or more as a firing time. It is 70 or 
less hours 0.5 hours or more still preferably, and is 20 or less hours 1 hour or more especially preferably. 
And as a temperature fall speed, it is below 4 degrees-Cor more 107 ** that it is below 2 degrees-C[ or 
more ]/m 107 ** desirable still preferably, and it is below 6 degrees-Cor more 107 ** especially 
preferably, and is below 10 degrees-Cor more 107 ** especially preferably. 

[0057] The programming rate in this invention is a mean velocity of a temperature rise until it reaches 
"80% of burning temperature (** display)" from "50% of burning temperature (** display)", and the 
temperature fall speed in this invention is a mean velocity of a temperature reduction until it reaches 
"50% of burning temperature (** display)" from "80% of burning temperature (** display)." 
[0058] You may cool in a firing furnace and a temperature fall is again taken out out of a firing furnace, 
for example, may be supplied underwater and may be cooled, moreover, the gun method, the Hammer-' 
Anvil method, and the slap method given in 217 pages (Gihodo Shuppan Co., Ltd. publication 1987) of 
ceramic processings ~ a - gas atomizing method, the plasma-spraying method, a centrifugal quenching 
method, and melt Super-quenching methods, such as the drag method, can also be used. Moreover, you 
may cool using the single roller method given in 172 pages (Maruzen 1991) of new-glass handbooks, 
and a congruence roller. In the case of the material which carries out melting during baking, you may 
take out a baking object continuously, supplying a raw material during baking. It is desirable to stir a 
melt in the case of the material which carries out melting during baking. 

[0059] Oxygen content is the ambient atmosphere below 5 volume % preferably, and the baking gas 
ambient atmosphere is the inert gas ambient atmosphere still preferably. Nitrogen, an argon, helium, a 
krypton, a xenon, etc. are mentioned as inert gas. 

[0060] The mean grain size of the compound shown by the general formula (2) used by this invention 
and (3) is 0.1-60 micrometers. It is desirable and is 1.0-30 micrometers. It is especially desirable and is 
2.0-20 micrometers. It is still desirable. In order to make it a predetermined grain size, the grinder and 
classifier which were known well are used. For example, a mortar, a ball mill, a sand mill, a vibration 
ball mill, a satellite ball mill, a planet ball mill, a revolution draft type jet mill, a screen, etc. are used. At 
the time of trituration, wet grinding which made organic solvents, such as water or a methanol, live 
together can also be performed if needed. It is desirable to perform a classification in order to consider 
as a desired particle size. As the classification technique, there is especially no limitation and it can use a 
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screen, a pneumatic-elutriation machine, an elutriation, etc. if needed. A classification can use a dry type 
and wet. 

[0061] It is desirable to mix and compound so that it may use and depend by this invention and the mole 
ratio of the sum of a lithium compound / transition-metals compound (at least one sort chosen out of Ti, 
V, Cr, Mn, Fe, Co, nickel, Mo, and W with transition metals here) may be set to 0.3-2.2 as a desirable 
lithium inclusion transition-metals oxide positive-electrode material. As an especially desirable lithium 
inclusion transition-metals oxide positive-electrode material with which it is used by this invention, it is 
desirable to mix and compound so that the mole ratio of the sum of a lithium compound / transition- 
metals compound (at least one sort chosen out of V, Cr, Mn, Fe, Co, and nickel with transition metals 
here) may be set to 0.3-2.2. 

[0062] It is desirable that the especially desirable lithium inclusion transition-metals oxide positive- 
electrode material used by this invention is Lix QOy (Q is mainly the transition metals in which a kind 
contains Co, Mn, nickel, V, and Fe at least, x=0.2-1.2, and y=1.4-3 here). As Q, you may mix 
aluminum, Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, B, etc. in addition to transition metals. 0-30 mol% 
of the amount of mixtures is desirable to transition metals. 

[0063] As a still desirable lithium inclusion metallic-oxide positive-electrode material used by this 
invention Lix Co02, Lix Ni02, Lix Mn02, and Lix Coa nickel 1 -a 02, Lix Cob Vl-b Oz and Lix Cob 
Fel-b 02, Lix Mn2 04, Lix Mnc Co2-c 04, and Lix Mnc nickel2-c 04, Lix Mnc V2-c 04 and Lix Mnc 
Fe2-c 04 (it is x=0.02-1.2, a= 0.1 to 0.9, b= 0.8 to 0.98, c=1.6-1.96, and z=2.01-2.3 here) are raised. 
[0064] As most desirable lithium inclusion transition-metals oxide positive-electrode material used by 
this invention Lix Co02, Lix Ni02, Lix Mn02, and Lix Coa nickel l-a02, Lix Mn2 04 and Lix Cob 
Vl-b Oz (it is x=0.02-1.2, a= 0.1 to 0.9, b= 0.9 to 0.98, and z=2.01-2.3 here) are raised. Here, the above- 
mentioned x value is a value before charge-and-discharge start, and is fluctuated by charge and 
discharge. 

[0065] If it is the electronic-conduction nature material which does not cause a chemical change in the 
constituted cell as a conductive carbon compound which can be used by this invention, it is good 
anything. As an example, carbon black, such as graphite, such as artificial graphites, such as the 
elevated-temperature baking fields, such as natural graphites, such as a flaky graphite, a scale-like 
graphite, and an earthy graphite, petroleum coke, coal corks, celluloses, a saccharide, and a mesophase 
pitch, and a vapor-growth graphite, acetylene black, furnace black, ********** black, channel black, 
lamp black, and thermal black, an asphalt pitch, a coal tar, active carbon, a meso fuze pitch, a poly- 
acene, etc. can be raised. Of these, graphite and carbon black are desirable. 

[0066] As electric conduction agents other than a carbon system, independent or such mixture can be 
included for conductive metallic oxides, such as conductive whiskers, such as metal powders, such as 
conductive fiber, such as a metal fiber, copper, nickel, aluminum, and silver, a zinc oxide, and a 
potassium titanate, and titanium oxide, etc. if needed. 

[0067] the mixture of an electric conduction agent - as for the addition to a layer, it is desirable that it is 
6 - 50 % of the weight to a negative-electrode material or a positive-electrode material, and it is 
especially desirable that it is 6 - 30 % of the weight in carbon or a graphite, it is 6 - 20 % of the weight - 
especially, it is desirable 

[0068] the electrode used by this invention ~ as a binder for holding a mixture, kinds of the polymer 
which has polysaccharide, thermoplastics, and rubber elasticity, or such mixture can be used As a 
desirable binder, starch, a carboxymethyl cellulose, A cellulose, a diacetyl cellulose, a methyl cellulose, 
a hydroxyethyl cellulose, Hydroxypropylcellulose, alginic-acid Na, a polyacrylic acid, Polyacrylic-acid 
Na, a polyvinyl phenol, a polyvinyl methyl ether, Polyvinyl alcohol, a polyvinyl pyrrolidone, a 
polyacrylamide, Water-soluble polymers, such as ************** ( me ta) aery late and a styrene- 
maleic-acid copolymer, Polyvinyl chloride, poly-tetrapod ******** ethylene, a polyvinylidene fluoride, 
A tetrapod ****** ethylene-hexa ****** propylene copolymer, a vinylidene fluoride-tetrapod ****** 
ethylene-hexa ****** propylene copolymer, Polyethylene, polypropylene, an ethylene-propylene-diene 
terpolymer (EPDM), Sulfonation EPDM, a polyvinyl-acetal resin, a methylmetaacrylate, The acrylic- 
ester (meta) copolymer containing acrylic esters (meta), such as 2-ethylhexyl acrylate The polyvinyl 
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ester copolymer containing vinyl esters, such as an acrylic-ester-acrylonitrile copolymer and vinyl 
acetate, (Meta) A styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer, A polybutadiene, 
neoprene rubber, a fluororubber, a polyethylene oxide, An emulsion (latex) or suspensions, such as a 
polyester polyurethane resin, a polyether polyurethane resin, a polycarbonate polyurethane resin, 
polyester resin, phenol resin, and an epoxy resin, can be mentioned. The latex of a polyacrylic ester 
system, a carboxymethyl cellulose, a polytetrafluoroethylene, and a polyvinylidene fluoride are 
especially desirable. 

[0069] these binders are independent -- or it can mix and use if there are few additions of the binder - 
an electrode -- the holding power and cohesive force of a mixture are weak, again, if cycle nature is bad 
and there is, an electrode volume will increase, an electrode unit volume or the capacity per unit weight 
will decrease, conductivity will fall further, and capacity will decrease [ too many ] Although especially 
the addition of a binder is not limited, its 1 - 30 % of the weight is especially desirable, and its 2 - 10 % 
of the weight is desirable. 

[0070] the negative electrode of this invention -- a mixture or a positive electrode -- a mixture -- it is 
desirable to perform adjustment of a paste by the drainage system 

[0071] a mixture -- adjustment of a paste mixes an active material and an electric conduction agent first, 
adds and carries out kneading mixture of a binder (the suspension of resin fine particles, or emulsion 
(latex)-like thing), and the water, and succeedingly, it can distribute by stirring mixers, such as a mixer, 
a homogenizer, a dissolver, a planetary mixer, a paint shaker, and a sand mill, and the disperser, and it 
can be performed 

[0072] the adjusted mixture of a positive active material or a negative-electrode active material -- on the 
current collection field, a paste is applied, (coat) dried and compressed and is mainly used Although an 
application can be performed by various technicrOeTtrle* reverse-video rolling method, the direct rolling 
method, the blade method, the knife method, the extrusion method, the curtain method, the gravure 
method, the bar method, the dipping method, and the squeeze method can be mentioned, for example. 
The blade method, the knife method, and the extrusion method are desirable. As for an application, it is 
desirable to carry out the speed for 0.1-1 00m/. in this case, a mixture - it can double with the liquid 
nature of a paste, ang^a_dj^gjH£periy, and the surface state of a good application layer can be obtained 
by selecting the above-mentioned method of application Although the thickness, the length, and width 
of the application layer are decided with the size of a cell, the thickness of an application layer is in the 
status compressed after xeransis, and especially its 1-2000 micrometers are desirable. 
[0073] the technique generally adopted can be used and independent [ in hot blast, a vacuum, infrared 
radiation, far infrared rays, an electron ray, and a damp wi nd ] as a pellet, or t h e xeransis for moisture 
eli mination of a she etortfa dehydration technique, - or it can combine and use The domain of 
temperature of 80-350 degrees C is desirable, and its domain which is 100-250 degrees C is especially 
desirabl e, moisture content - the cell whole -- 2000 ppm or less - desirablej^EQsjJiy.e_elestrode - a 
mixture and a nggat jye electrode - it is desirable to m ake it 500 ppm or lessnTa mixture or an 
electrol yte, respectively in respect oX char ge-and-discharg e cycle' nature " 

[0074] a sheet-like electrode -- although compression of a mixture can use the press technique generally 
adopted, a die-press method and its calender pressing method are especially desirable Especially press 
** is 2 lOkg/cm 2-3t/cm, although not limited. It is desirable. The press speed of the calender pressing 
method has the amount of desirable 0.1 -50m/. Press temperature has desirable room temperature -200 
degree C. 

[0075] As quality of the material, in a positive electrode, it is aluminum, stainless steel, nickel, titanium, 
or these alloys, the base materials, i.e., the current collection field, of the positive electrode which can be 
used by this invention, and a negative electrode, they are copper, stainless steel, nickel, titanium, or 
these alloys at a negative electrode, and are a foil, an expanded metal, punching metal, and a wire gauze 
as gestalt. Especially, in a positive electrode, copper foil is desirable to an aluminum foil and a negative 
electrode. 

[0076] The separator which can be used by this invention has large ion transmittance, and it has a 
predetermined mechanical strength, and that what is necessary is just an insulating thin film, as quality 
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of the material, an olefin system polymer, a fluorine system polymer, a cellulose system polymer, a 
polyimide, nylon, a glass fiber, and an alumina fiber are used, and a nonwoven fabric, textile fabrics, 
and a microporosity film are used as gestalt. Especially, as quality of the material, the mixture of 
polypropylene, polyethylene, polypropylene, the mixture of polyethylene and polypropylene, and Teflon 
and the mixture of polyethylene and Teflon are desirable, and what is a microporosity film as gestalt is 
desirable. Especially, the microporosity film whose thickness an aperture is 0.01-1 micrometer and is 5- 
50 micrometers is desirable. 

[0077] Drawing 1 is a cross section showing an example of a cylinder type cell. The configuration of a 
cell is applicable to both a button, coin a sheet a cylinder an angle, etc. A cell inserts in the cell can 2 the 
electrode sheets 4 and 5 wound with a pellet, the shape of a sheet, and the separator 3, connects an 
electrode with a can electrically, and the electrolytic solution 6 is poured in, and it obturates and forms 
it. The internal free-wheel-plate field 10 equipped with the ring 1 1 fits into the up opening of the cell can 
2 through the gasket made from polypropylene 1, and the positive-electrode cap 8 who serves as a 
positive-electrode terminal is exposed in the upper part. At this time, a relief valve 7 (explosion-proof 
valve element) can be used as an obturation plate. Furthermore, in order to guarantee the safety of a cell, 
it is desirable to use the PTC element 9. 

[0078] As quality of the material, the closed-end cell sheathing cans which can be used by this invention 
are the steel plate which performed nickel plating, stainless steel plates (SUS304, SUS304L, SUS304N, 
SUS316, SUS316L, SUS430, SUS444, etc.), the stainless steel plate (same as the above) which 
performed nickel plating, aluminum or its alloy, nickel, titanium, and copper, and are perfect circle form 
tubed one, ellipse form tubed one, square tubed, and rectangle tubed as a configuration. Especially when 
a sheathing can serves as a negative-electrode terminal, a stainless steel plate and the steel plate which 
performed nickel plating are desirable, and when a sheathing can serves as a positive-electrode terminal, 
a stainless steel plate, aluminum, or its alloy is desirable. 

[0079] the mixture of the shape of this sheet - an electrode is rolled or fractured, is inserted in a can, 
connects a sheet with a can electrically, pours in an electrolyte, and forms a cell can using an obturation 
plate At this time, a relief valve can be used as an obturation plate. It may be equipped with the various 
safe elements known from the former besides a relief valve. For example, a fuse, bimetal, PTC (positive 
temperature coefficient) element, etc. are used as an overcurrent-protection element. Moreover, the 
technique, the gasket crack technique, or the obturation plate crack technique of putting a cut into a cell 
can can be used for the others of a relief valve as a cure of internal pressure elevation of a cell can. 
Moreover, you may make the circuit which built the surcharge and the cure against an overdischarge 
into the charge machine provide. 

[0080] Although an electrolyte may pour in the whole quantity at once, it is desirable to carry out by 
dividing into two or more phases. When dividing and pouring into two or more phases, the composition 
(for example, the solution which melted lithium salt in the non-aqueous solvent or non-aqueous solvent 
with viscosity higher than the aforementioned solvent after pouring in the solution which melted lithium 
salt in the non-aqueous solvent or the non-aqueous solvent injection) which is different also by the same 
composition is sufficient as each liquid. Moreover, a cell can may be decompressed for compaction of 
electrolytic injection time etc. (preferably 500 - 1 torr, more preferably 400- 10 torr), or you may 
perform applying a centrifugal force and a ultrasonic wave to a cell can. 
[0081] The metal and alloy with electrical conductivity can be used for a can or a lead plate. For 
example, metals or those alloys, such as iron, nickel, titanium, chromium, molybdenum, copper, and 
aluminum, are used. Well-known technique (electric welding of an example, a direct current, or an 
alternating current, laser welding, ultrasonic welding) can be used for the welding process of a cap, a 
can, a sheet, and a lead plate. The compound and mixture which are known from the former, such as 
asphalt, can be used for the sealing compound for obturation. 

[0082] As quality of the material, they are an olefin system polymer, a fluorine system polymer, a 
cellulose system polymer, a polyimide, and a polyamide, from organic-sol vent-proof nature and low- 
water-flow part permeability, the gasket which can be used by this invention has a desirable olefin 
system polymer, and especially its polymer of a propylene subject is desirable. Furthermore, it is 
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desirable that it is the block-copolymerization polymer of a propylene and ethylene. 
[0083] The cell of this invention is covered with a sheathing material if needed. As a sheathing material, 
there are a thermal-contraction tube, an adhesive tape, a metal film, paper, cloth, coating, a plastics case, 
etc. Moreover, the fraction of sheathing discolored with heat in part at least is prepared, and the heat 
history in use may be made to be known. 

[0084] The cell of this invention constructs two or more in series and/or in parallel if needed, and is 
contained by the cell pack. 
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